Human-Specific Function of IL-10 in Adipose Tissue Linked to Insulin Resistance.
Although IL-10 is generally considered as an anti-inflammatory cytokine, it was recently shown to have detrimental effects on insulin sensitivity and fat cell metabolism in rodents. Whether this also pertains to human white adipose tissue (hWAT) is unclear. We therefore determined the main cellular source and effects of IL-10 on human adipocytes and hWAT-resident immune cells and its link to insulin resistance. Associations between hWAT IL-10 production and metabolic parameters were investigated in 216 participants with large interindividual variations in body mass index and insulin sensitivity. Adipose cells expressing or secreting IL-10 and the cognate IL-10 receptor α (IL10RA) were identified by flow cytometry sorting. Effects on adipogenesis, lipolysis, and inflammatory/metabolic gene expression were measured in two human primary adipocyte models. Secretion of inflammatory cytokines was investigated in cultures of IL-10-treated hWAT macrophages and leukocytes by Luminex analysis (Luminex Corp.). IL-10 gene expression and protein secretion in hWAT correlated positively with body mass index (BMI) and homeostasis model assessment-insulin resistance (HOMA-IR). Gene expression analyses in mature fat cells and flow cytometry-sorted hWAT-resident adipocyte progenitors, macrophages, and leukocytes demonstrated that the expression of IL-10 and the IL10RA were significantly enriched in proinflammatory M1 macrophages. In contrast to murine data, functional studies showed that recombinant IL-10 had no effect on adipocyte phenotype. In hWAT-derived macrophages and leukocytes, it induced an anti-inflammatory profile. In hWAT, IL-10 is upregulated in proinflammatory macrophages of obese and insulin-resistant persons. However, in contrast to findings in mice, IL-10 does not directly affect human adipocyte function.